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Diicfipuon 

This inventi n relates to conveying systems 
and in particular to systems for conveying par- 
ticulate material along a pipe. 

A previous system for conveying grit and ash 
from boilers where coal is burnt to a remote 
collection point Is described in French patent 
application No. 2314121. This system has a con- 
veying pipeline with a material outlet at one end 
and a mechanism at the opposite end for 
supplying intermittent blasts of compressed air to 
the pipeline. Located between this air supply and 
the material outlet are two or more material inlet 
chambers, each chamber opening at its bottom 
end into the pipeline and having at its upper end a 
dome valve which may be opened to allow 
material to pass into the chamber, or closed to 
prevent material from passing into the chamber. 

In operation, ash accumulates above a material 
inlet chamber to a predetermined level, the dome 
valve is then opened allowing ash to enter the 
inlet chamber and high pressure air is applied to 
the pipeline, thus pushing the ash from the inlet 
chamber along the pipeline. This sequence of 
operations forms a complete conveying cycle and 
is repeated a pre-set number of times until all the 
accumulated ash above the inlet chamber is 
consumed. During this conveying sequence* all 
the other inlet chambers along the pipeline are in* 
operative until the conveying sequence in ques- 
tion is completed. 

This system is not generally applicable to all 
situations. In some cases the material to be 
conveyed is collected in a single large storage 
hopper. Also this system suffers from the dis- 
advantage that the time taken to convey ash from 
ail the inlet chambers Is long. 

It is the purpose of the present Invention to 
provide a system for conveying particulate 
material by means of compressed eir from a 
number of different discharge points along a 
common pipeline from a single storage hopper to 
a remote collection point which allows simul- 
taneous conveying from a number of inlets, thus 
resulting in a considerable time saving. 

According to the present invention apparatus 
for conveying particulate material comprises a 
plurality of Inlets to a common conduit each inlet 
comprising an inlet chamber having a lower open 
end directly connected to the common conveying 
conduit means for feeding particulate material to 
the inlet, each inlet having associated therewith a 
valve through which particulate material may 
enter the inlet chamber, each valve being capable 
of being opened to allow passage of particulate 
material therethrough, and being dosed to pre- 
vent passage of particulate material there- 
through, and, gas feed means for feeding pressur- 
ised gas to the apparatus to propel particulate 
material through the conduit characterized in that 
all the inlets are coupled to a singl storage 
hopper and in that th apparatus also includes 
control m ans coupled between the valves and 
th gas f ed means, for perating and controlling 



the apparatus such that the apparatus has two 
stages of p ration, a first filling stage, in which at 
least two of the inlet chambers are sequ ntiaily r 
simultaneously filled by opening their associated 

5 valves, and a second conveying stage in which all 
the valves are dosed and pressurised gas is fed to 
the apparatus to propel particulate material from 
the at least two inlet chambers simultaneously 
along the conduit 

w The present invention makes use of a dense or 
medium phase pneumatic conveying technique 
and may be applied, for example, to the convey- 
ing of dust collected in large electrostatic or bag 
type air filters such as those used in power 

15 stations and process plants. Because of the large 
physical size of these filter units the dust is 
collected in a large number, for example, forty, 
dust collecting hoppers fitted beneath the filter 
system. Known methods of collecting this dust at 

20 one central point for disposal processing includes 

a) Hydraulic sluidng systems where high 
pressure water is sluiced through open channels, 
the dust being fed from the collection points 
through rotary discharge valves into the water 

23 stream, the water being discharged into settling 
ponds; 

b) Drag link or en-masse conveyors collecting, 
from a line of discharge points into other con- 
veyors or into pneumatic transport systems; 

30 c) Vacuum collection from each discharge point 
involving high velocity lean phase conveying 
which causes conveying pipe and bend corro- 
sion; 

d) A seperate pneumatic conveying vessel con- 
is nected to each discharge point and being con- 
nected to a common conveying pipe, each vessel 
working at a different time, pipeline valves being 
fitted in the conveying pipe to prevent material 
flow into those vessels not operating through th 
40 common conveying pipe. 

Another application of the present invention is 
for conveying lump coal of the type used in 
industrial boilers. The coal may contain a high 
moisture content making the coal cohesive. 
49 Known methods of moving coal for a plurality of 
points on one large storage bunker indud 
mechanical devices such as belt conveyors, en- 
masse conveyors and screw conveyors. A partic- 
ular application may be the conveying of coal on 
so coal fired ships and an advantage of the present 
invention is that the system can easily be made 
totally sealed, water and dust tight and fully auto- 
matic. 

Furthermore, apparatus in accordance with the 
55 present invention is also relatively small and can 
withstand water flooding of the bunkers should a 
fire occur. Also material may be conveyed with 
apparatus according to the present invention with 
a considerable time saving over known conveying 
so systems. 

In apparatus according to the present invention 
pressurised gas may be fed to the inlets and it 
may be fed to th first of the inlets or torn re than 
ne f said inlets. The inlets are in the form of 
55 chambers each communicating with the c nduit 



2 



3 



0 060 136 



4 



In an alternative embodiment in accordance 
with th present invention the valves are pened 
sequ ntialry to fill the inlets. 

Th pressurised gas may be supplied sequen- 
tially to the chambers moving material from a first 
chamber into the conduit before applying gas to 
the next successive chamber. 

The present invention also provides a method 
for conveying particulate material along a con- 
duit characterized in that it comprises feeding 
material simultaneously or sequentially via valves 
Into at least two Inlet chambers directly con- 
nected to the conduit closing the valves and 
applying pressurised gas to the conveying system 
to convey material from the at least two inlet 
chambers simultaneously along the conduit 

An embodiment of the present invention will 
now be described, by way of example only, and 
with reference to the accompanying drawing, 
which illustrates apparatus in accordance with the 
present invention. 

Referring to the drawing, apparatus in accord- 
ance with the present invention includes a 
storage hopper 1 having four outlets 2. Particulate 
material located in storage hopper 1 collects or is 
stored in all of the conical shaped hoppers above 
the conveying chambers 4. Each conveying 
chamber is surmounted by a closure member 5, 
for example, a closure member having a part- 
spherical or dome-shaped valve member similar 
to that described in UK patent specification No. 
1639079, which valve member is capable of cut- 
ting through a static column of particulate 
material and forming an air-tight seal. Pressurised 
air is supplied from source 21. It can be supplied 
directly to conveying pipe 7 through valve 6. It can 
also be supplied to each of the conveying cham- 
bers by valves 11. Each conveying chamber 4 
leads into conveying pipe 7- The vessels are so 
constructed as to allow the passage of particulate 
material from one vessel through another vessel 
without obstruction. Conveying pipe 7 leads into 
conveying pipe 8 which in turn leads to material 
receiving hopper 9. Hopper 9 is fitted with a filter 
unit 10 to allow the conveying air to escape 
without carrying dust with it 

The start of the conveying sequence can be 
initiated either by material level controls in the 
hoppers or by time sequence. At the start of the 
sequence of operations the conveying chambers 
4 and pipework 7 and 8 are empty, air valve 6 is 
dosed and valves 5 are dosed. 

Operating means (not shown) open valves 5 
simultaneously for a pre-determined time period 
allowing all the chambers 4 to fill with particulate 
material. Valves 5 are dosed and sealed and air 
valve 6 opens pressurising the vessel 4 nearest to 
valve 6. The air in conveying pipe 7 is compressed 
by the movement of material/air in the first 
chamber and this causes the material in the 
second chamber to move and so on until the 
complete material mass in the vessels is transfer- 
red through the conveying pipe 8 to hopper 9. 
When all the material has reached h pper 9, valve 
6 clos s and the system is now ready to begin 



anoth r conveying cycle. 

Where the materials being c nveyed are cohe- 
sive, it may be necessary to apply air into all of the 
conveying chambers and through valves 11 

5 simultaneously with the operation of valve 6 in 
order to encourage material movement into the 
conveying pipe. Alternatively, valves 11 may be 
operated sequentially starting with the first 
chamber (that closest to valve 6). When the 

10 material in the first chamber is moved into the 
conveying pipe, air is applied to the next succes- 
sive chamber and so on until all the material is 
being conveyed. 
With some particulate materials, it would be 

is necessary to allow the chambers to fill with 
material sequentially starting with the one near* 
est to valve 6 so that the displaced air can escape 
down conveying conduit 8 before the next 
chamber is filled and so on until all the chambers 

20 are full. 

An advantage of the present invention is that it 
allows conveying chambers of small height to be 
used to transfer high tonnage rates from multiple 
discharging points into a common conveying 

25 pipe. 

Claims 

1. A method for conveying particulate material 
so along a conduit (7) characterized in that it com- 
prises feeding material simultaneously or 
sequentially via valves (5) into at least two inlet 
chambers (4) directly connected to the conduit (7), 
dosing valves (6) and applying pressurised gas to 

35 the conveying system to convey material from the 
at least two inlet chambers simultaneously along 
the conduit (7). 

2. A method according to claim 1, further 
characterized in that pressurised gas is also sup- 

40 plied sequentially to the inlet chambers whereby 
material is moved from one inlet chamber into the 
conduit (7) before gas is applied to the next 
successive inlet. 

3. Apparatus for conveying particulate material, 
45 the apparatus comprising a plurality of inlets to a 

common conveying conduit (7), each inlet com- 
prising an inlet chamber (4) having a lower open 
end directly connected to the common conveying 
conduit (7), means (1, 2) for feeding particulate 

so material to the inlet, each inlet having associated 
therewith a valve (5) through which particulate 
material may enter the inlet chamber (4), each 
valve (5) being capable of being opened to allow 
passage of particulate material therethrough, and 

55 being closed to prevent passage of particulate 
material therethrough, and, gas feed means (21, 
11,6) for feeding pressurised gas to the apparatus 
to propel particulate material through the conduit 
(7), characterized in that all the inlets are coupled 

60 to a single storage hopper and in that the 
apparatus also includes control means coupled 
between th valves (5) and the gas feed means 
(21, 11, 6) for operating and c ntrolling the 
apparatus, such that the apparatus has tw 

55 stages of p rati n, a first filling stage, in which at 
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least two of the inlet chambers (4) are sequen- 
tially r simultaneously filled by opening their 
associated valves (5), and a second conveying 
stage in which ail the valves (5) are closed and 
pressurised gas is fed to the apparatus to propel 
particulate material from the at least two inlet 
chambers (4) simultaneously along the conduit 
(7). 

Patentanspruche 

1. Verfahren zum Fdrdern von teilchen- 
farmigem Material entiang einer Leltung (7), da- 
durch gekennzeichnet dafi es beinhaltet das 
Material gleichzefttg Oder sequemiell uber Ventile 
(5) in wenigstens zwei Etnlafikammem (4), die mit 
der Leitung (7) direkt verbunden sind, zu fdrdern, 
die Ventile (5) zu schliefien und das Fdrdersystem 
mit Druckgas zu beaufschlagen, urn das Material 
aus den wenigstens beiden Einiafikammem 
gleichzeitig entiang der Leitung (7) zu fdrdern. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
zelchnet daB Druckgas auch den EinlaS kam mem 
sequentleil zugefuhrt wird, wodurch das Material 
von einer Einlafikammer in die Leitung (7) gefdr* 
dert wird, bevor'Gas dem nachsten folgenden 
EinlaS zugefuhrt wird. 

3. Vorrichtung zum Fdrdern von teilchen- 
fdrmigem Material, mit mehreren Einlissen in 
eine gem ein same Fdrderleitung (7), wobei jeder 
Einlafi eine Einlafikammer (4) aufweist die ein 
un teres offenes Ende hat, das direkt mh der 
gemeinsamen Fdrderleitung (7) verbunden ist, 
eine Einrichtung (1, 2) zum Fdrdern von teilchen- 
formigem Material zu dem Einlafi, wobei jedem 
EinlaS ein Ventil (5) zugeordnet ist uber das teil- 
chenfdrmiges Material in die EinlaBkammer (4) 
eintreten kann, wobei jedes Ventil (5) gedffnet 
warden kann, um den Durchtritt des teilchen- 
fdrmigen Materials zu gestatten, und geschlossen 
warden kann, um den Durchtritt des teilchen- 
fdrmigen Materials zu verhindern, und eine Gasz- 
ufQhreinrichtung (21* 11* 6) zur Zufuhr von Druck- 
gas zu der Vorrrichtung, um des teilchenfdrmige 
Material durch die Leitung (7) zu treiben, dadurch 
gekennzeichnet, daft samtiiche Einlasse mit 
einem einzigen Vorratsbunker verbunden sind 
und daB die Vorrichtung aufierdem eine zwischen 
die Ventile (5) und die Gaszufuhreinrichtung (21 , 
11, 6) geschaitete Steuereinrichtung zum BetSti- 
gen und Steuern der Vorrichtung aufweist, so dafi 
die Vorrichtung zwei Betriebestufen hat eine 
erste FOIIstufe, in welcher wenigstens zwei der 
Einiafikammem (4) durch Offnen ihrer zuge- 
ordneten Ventile (5) sequentleil oder gleichzeitig 
gefullt werden, und eine zweite Fdrderstufe, in 
welcher samtiiche Ventile (5) geschlossen sind 



und Druckgas d r Vorrichtung zugefuhrt wird, um 
das teilchenfdrmige Material aus den wenigstens 
beiden Einiafikammem (4) gleichzeitig entiang 
der Leitung (7) zu treiben. 

5 

Revindications 

1. Procede pour assurer le transport de mate- 
riau particulaire le long d'un conduit (7), carac- 

jo tense par Introduction simurtanee ou sequen- 
tieile du materiau a travers des soupapes (5) dans 
au moins deux chambres d'entree (4) liees 
directement au conduit (7), par la fermeture des 
soupapes (5) at ralimentatlon du systeme de 

is transport en gaz comprise affn de transporter le 
materiau a partir les au moins deux chambres 
d'entree simultanement le long du conduit (7). 

2. Procede selon revendication 1, caracterise en 
outre par le fait que du gaz comprime est amene 

20 de maniere sequentielle egalement aux chambres 
d'entree, par consequent le materiau est introduit 
d'une chambre d'entree dans le conduit (7) avant 
que du gaz soft amene a la chambre d'entree 
suh/ante. 

25 3. Appareil pour transporter du materiau parti- 
culaire, constitue de plusieurs entrees a un con- 
duit de transport commun (7), chaque entree 
presentant une chambre d'entree (4) qui dispose 
d'une extremite inferieure ouverte liee directe- 

30 ment au conduit de transport commun (7), des 
dispositifs (1 . 2) pour amener du materiau particu- 
laire a I'entree, chaque entree etant associee a 
une soupape (5) a travers laquelle le materiau 
particulaire peut entrer dans la chambre d'entree 

35 (4), cheque soupape (5) pouvant etre ouverte pour 
permettre le passage du materiau particulaire et 
fermee pour en empecher le passage, et des 
dispositifs d'amenage de gaz {21, 11, 6) destines a 
('introduction de gaz comprime dans I'appareil 

40 pour propulser le materiau particulaire a travers 
le conduit (7), caracterise par le fait que toutes les 
entrees sont liees a une seul reservoir de stockage 
et que rapparell presente en outre des dispositifs 
de commando I ogee entre les soupapes (5) et les 

45 dispositifs d'amenage de gaz (21, 11, 6) pour 
actionner et commander i'appareil de maniere 
que celui-ci presente deux regimes de fonctionne- 
ment un premier regime de remplissage auquel 
au moins deux des chambres d'entree (4) sont 

so remplies de maniere sequentielle ou simuitane 
moyennant I'ouverture des soupapes associees 
(5) et un second regime de transport auquel 
toutes les soupapes (5) sont fermees et du gaz 
comprime est introduit dans I'appareil afin de 

55 propulser le materiau particulaire a partir des au 
moins deux chambres d'entree (4) simultanement 
le long du conduit (7). 
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